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The debate over whether educational spending shapes achievement has persisted for decades, 
largely because of methodological and analytical limitations associated with the use of district- 
level data. In this study, the authors analyzed unique within-district variations in spending and 
achievement among 89 public elementary schools in a large. North Central, urban district. 
The analyses reveal considerable disparities in spending within the district, which are linked to 
local patterns of racial and class stratification and concentration. They show how these local¬ 
ly driven inequalities and their links to specific school resources have consequences for 
achievement in five distinct subject areas. The authors conclude by discussing the implications 
of their findings for understanding the local production of class and racial educational inequal¬ 
ity and recent moves toward resegregation that are evident in many U.S. cities. 


D espite decades of research and public 
policy debates on the topic, it is still 
unclear whether educational spending 
influences students' achievement. Some stud¬ 
ies have suggested that there are no apparent 
effects of spending, while others have found 
that educational dollars indeed make a differ¬ 
ence (see Burtless 1996). These debates and 
the research from which they have drawn 
have been limited for several reasons, not the 
least of which is the reliance on district-level 
data on spending (Farland 1997; Picus 1997). 

In this article, we extend the literature on 
educational spending and achievement by 
presenting our study, which analyzed the 
extent of variation in spending, its potential 
causes, and its consequences for students' 
achievement across 89 elementary schools 
within one urban school district. These 
unique, within-district, school-level data 
allowed us to delineate (1) significant within- 
district inequality in spending and its conse¬ 
quences for achievement; (2) the extent to 
which the disparities are associated with larg¬ 
er patterns of racial and class inequality and 


concentration; and (3) how spending mat¬ 
ters, that is, the mechanisms that mediate the 
link between spending and achievement. We 
conclude this article by discussing the impli¬ 
cations of our findings for understanding the 
dynamics of local stratification, school 
inequality, and depressed patterns of achieve¬ 
ment that are evident in many urban areas of 
the United States. 


BACKGROUND: SPENDING AND 
ACHIEVEMENT 

The American system of public education is 
one in which the amount of wealth in a 
school district shapes the quality of its schools 
(Kozol 1991; Slavin 1999). Because American 
schools are funded primarily by local proper¬ 
ty taxes, the wealthiest districts spend as 
much as three times the per-pupil amount of 
the most economically disadvantaged dis¬ 
tricts. In recent years, courts have recognized 
this reality and have ruled that systems of 
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funding public schools that rely heavily on 
local property taxes are unconstitutional 
(Burke 1999; Goertz and Edwards 1999; 
Slavin 1999). 

Although traditional funding schemes 
ensure that economically advantaged stu¬ 
dents attend schools that tend to be physical¬ 
ly superior to those of poor students, it is less 
clear whether more spending leads to higher 
academic achievement. Studies by education¬ 
al researchers, economists, and sociologists 
have come to conflicting conclusions on 
whether "money matters." Some studies 
have found that higher spending promotes 
achievement (Elliott 1998; Hedges and 
Creenwald 1996; Hedges, Laine, and 
Greenwald 1994; Wenglinsky 1997, 1998), 
while others have suggested that money mat¬ 
ters little, particularly once a number of other 
factors are taken into consideration 
(Hanushek 1989, 1994, 1996). This body of 
literature, often referred to as "production- 
function" research, is concerned mainly with 
whether inputs, such as spending, directly 
result in positive outputs, such as achieve¬ 
ment. 

A number of meta-analyses have been 
undertaken to attempt to clarify the associa¬ 
tion. Hanushek (1989:47), for instance, con¬ 
ducted a meta-analysis of hundreds of pro¬ 
duction-function studies and concluded that 
"there is no strong or systematic relationship 
between school expenditures and student 
performance" (see also Hanushek 1994, 
1996). In an exchange between Hedges et al. 
(1994) and Hanushek (1994) in the 
Educational Researcher, Hedges et al. present¬ 
ed contrasting results derived from their own 
meta-analysis of a similar body of production- 
function research, in contrast to Hanushek 
(1994:8), who maintained that "throwing 
money at schools" would be a poor policy 
decision, they contended that "money does 
matter after all" (p. 13). Wenglinsky 

(1997:223) summed up the results of pro¬ 
duction-function research and meta-analyses, 
suggesting that "the results . . . have been 
mixed, fueling, rather than resolving, the 
debate on whether money matters to 
achievement." More recent work, as a conse¬ 
quence, has shifted from the question of 
whether money matters to how money may 
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promote achievement through the purchase 
of specific resources. 

Wenglinsky (1997) identified several finan¬ 
cially driven factors that improve a school's 
"social environment." For example, instruc¬ 
tional per-student expenditures appear to 
increase teacher-student ratios and boost 
teachers' credentials. Expenditures on central 
administration also seem to shape teacher- 
student ratios, possibly indicating that "a 
well-supported central administration makes 
better decisions about the allocation of 
resources that lead to improved teacher-stu¬ 
dent ratios" (p. 225). Mosteller (1995) high¬ 
lighted the importance of smaller classes, and 
Elliott (1998) found that spending promotes 
achievement through the hiring of highly 
educated teachers who have regular access to 
resources, such as computers and science 
equipment. Finally, Verstegen and King 
(1998) discussed several studies that found 
that the quality of teachers, class size, and 
spending are all important predictors of 
achievement. Thus, while past research failed 
to come to a definite conclusion as to 
whether financial resources are directly linked 
to achievement, more recent work has clearly 
suggested that specific attributes of schools 
may be important mediators between spend¬ 
ing and achievement. 


ADDRESSING LIMITATIONS OF 
PREVIOUS RESEARCH 

Why is there still a debate over the impact of 
money on students' achievement? We believe 
that the answer is partially analytic. The use of 
district-level data on spending, we suggest, 
limits the capacity of researchers to measure 
true variation in spending among schools, 
leaves the causes of unequal spending unex¬ 
amined, and disallows the inclusion of key 
school-level measures that arguably mediate 
the spending-achievement relation. 

Level of Analysis 

Perhaps the most important limitation of 
prior work has been the reliance on district- 
level data on spending. When the effects of 
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various attributes of students and schools on 
achievement are assessed, each student in a 
sample typically carries the per-student 
spending figure for his or her district. 
Although the use of these data may capture 
more aggregate spatial disparities, it is prob¬ 
lematic, given the considerable variation in 
spending among schools within a given district. 
In our study, for instance, total per-student 
spending among elementary schools within 
the district ranged from $3,045 to $8,165. If 
students in these schools were included in a 
sample that used figures on district-level 
spending, the average per-student figures 
would be about $5,000. In reality, however, 
in the vast majority of cases, the figures are 
far higher or lower. 

District-level analyses, while certainly use¬ 
ful, overlook the fact that schools within dis¬ 
tricts are often allocated different amounts of 
financial and material resources via local 
school board decisions. Thus, the more prox¬ 
imate variation in spending for students may 
be masked in such studies. Even some more 
recent sociological analyses of spending and 
achievement have treated students as the 
unit of analysis, yet have been compromised 
by data on spending that were aggregated to 
the district level (see, e.g., Roscigno 1998; 
Wenglinsky 1997, 1998). It is plausible that 
estimates of the effects of spending, using 
district-level figures, are inaccurate and may 
be underestimated. 

This limitation of prior work is undoubted¬ 
ly a function of the availability of data. 
Researchers have recognized that district-level 
spending measures are not preferable, but 
have also noted that school-level data are dif¬ 
ficult to find. Monk (1981 ;223), for example, 
pointed out that the study of the distribution 
of resources among schools has been limited 
partly because of "the general lack of pro¬ 
gram and building level financial records." 
Wenglinsky (1998:273) used the Common 
Core of Data as a source of data on district- 
level spending because "such information is 
not available at the school level." Similarly, 
Unnever, Kerckhoff, and Robinson 
(2000:248) noted that the state they studied 
"does not collect data that would allow 
[them] to replicate [their] analysis at the 
school or individual level." 


Recent efforts have been directed toward 
collecting and using school-level spending 
measures. In fact, the entire Winter 1997 
issue of the lournal of Education Finance was 
dedicated to a discussion of the potential 
value of school-level data. Financially driven 
resources, such as class size, the quality of 
teachers, curriculum, and learning materials, 
can vary widely from one school and even 
one classroom to another. It is suggested that 
school-level data may allow for more effective 
analyses of the role of money and other 
resources in promoting achievement by mov¬ 
ing the level of analysis to a more proximate 
level, where students actually learn (Berne, 
Stiefel, and Moser 1997; Farland 1997; 
Goertz 1997; Picus 1997). 

The Roots of Variation in 
Spending 

Disparities in spending may be related to 
broader patterns of social stratification and 
concentration, a possibility that has received 
little, if any, systematic attention in the recent 
literature. Indeed, a handful of studies, con¬ 
ducted in the 1960s and 1970s, found that 
several money-related school resources were 
lacking in poor and minority schools relative 
to white and higher-socioeconomic status 
(SES) schools in large urban districts. These 
missing resources included physically sound 
buildings (Owen 1972; Sexton 1961), teach¬ 
ers with more experience and better verbal 
ability (Owen 1972, 1974; Sexton 1961), 
smaller classes (Sexton 1961), and financial 
support from local sources (Andrew and 
Coettel 1972). Kozol's (1991) account of 
racial and class inequality in school funding 
illustrated these realities in the contemporary 
era, showing how being of a minority or poor 
social-class status is often synonymous with 
attending a school that is dilapidated, over¬ 
crowded, unsafe, and unhealthy. But how 
and why might inequality in spending, 
including that which occurs within districts, 
be patterned by the racial and class composi¬ 
tion of schools? 

We believe that discrepancies in spending 
are at least partially driven by the fact that 
schools are dependent on federal, state, and 
local sources of revenue. While federal alloca- 
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tions (e.g., Title I) and related distributional 
dynamics rely on specific policy formulas, 
local school boards often exercise discretion 
in the allocation of local funds, with implica¬ 
tions for within-district variation. And, there is 
good sociological reason to expect that such 
discretion at the local level may reflect and 
reinforce local stratification patterns—specifi¬ 
cally class and racial inequality. We know, for 
instance, that local political processes (includ¬ 
ing school board membership and decision 
making) are vulnerable to local stratification 
arrangements and that education as a social 
institution is embedded within and shaped by 
these very dynamics (Brooks-Cunn, Duncan, 
and Aber 1997; Roscigno 1995, 2000). 
Assuming the lack of significant mobilization 
aimed at challenging educational disparities 
in poor and minority communities, it is pre¬ 
dicted that local political processes (and 
resource-allocation decisions) will fortify the 
status quo and thus tend to work in favor of 
more advantaged constituencies. Indeed, an 
earlier study (Andrew and Coettel 1972) 
found that poor and minority schools lacked 
financial support from local sources relative to 
higher-SES schools. 

There may be several mechanisms at work 
in how these processes unfold, and prelimi¬ 
nary qualitative analyses we conducted sug¬ 
gest that these mechanisms are, by no 
means, mutually exclusive. First, since school 
board members in most locales are elected 
officials, their decision making is likely to be 
shaped with a voting constituency in mind. 
Since poor and minority communities are 
more likely to be alienated from the political 
process and less likely to participate in it 
(Riven and Cloward 2000; Teixeira 1987), 
school board decision making is arguably 
shaped more by concerns and issues that are 
of relevance to the more affluent, voting pub¬ 
lic. Such a bias in decision making may occur 
without direct pressure from voters and par¬ 
ents, although parent and parent-teacher 
organizations from higher-SES, white schools 
tend to be more active and politically astute 
in pressing local school boards for resources 
(National Committee for Citizens in 
Education 1975; Reed 1982; Zeigler and Boss 
1974). 

Second, school boards often implement 


specific application processes for discre¬ 
tionary funds to be followed by schools. In 
the case of the district we studied, for 
instance, principals can submit proposals to 
the district once a year for discretionary local 
allocations (Columbus Public Schools 2000). 
There is, however, room for bias in decision 
making related to discretionary funds, despite 
the formality of such a process. Poorer 
schools are simply less organizationally and 
bureaucratically equipped to formulate—let 
alone submit—proposals for extra funds, par¬ 
ticularly if they are overwhelmed with their 
day-to-day functioning and the more general 
maintenance of order. Furthermore, school 
boards may be more apt to reject proposals 
by poorer, minority schools, given that such 
schools are receiving extra allocations in the 
form of federal Title I funds. While our analy¬ 
ses do not model these processes directly, our 
findings on variation in spending by racial 
and class composition and the disentangling 
of federal versus local allocations speak clear¬ 
ly to these possibilities. 

Why Spending May Matter 

School-level analyses not only provide more 
accurate information on spending variation, 
but allow for the inclusion of specific school- 
level attributes that may mediate the spend¬ 
ing-achievement relation. Educational dollars 
are spent on several different functions, and it 
is possible that money spent on one (e.g., 
instruction) may influence achievement more 
or less and through different mechanisms 
than may money spent on another (e.g., 
maintenance). Although some have acknowl¬ 
edged these possibilities separately (Elliott 
1998; Roscigno 2000; Unnever et al. 2000; 
Wenglinsky 1997, 1998), few have closely 
analyzed the potential mediation of specific 
types of expenditures by intuitively related 
school attributes. 

We posit that the most important function 
of spending is instructional. Instructional 
funds are used for teachers' salaries, text¬ 
books, and various other material supplies 
related to classroom instruction. The district 
we analyzed reported that nearly 60 percent 
of its overall budget is appropriated for 
instructional purposes, the largest proportion 
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of which is for teachers' salaries (Columbus 
Public Schools 2000; see also Burke 1999). 
Furthermore, nearly all the elementary 
schools in the district spend more on instruc¬ 
tion than on all other functions combined. 
For these reasons, we believe that instruction¬ 
al spending may be particularly influential in 
shaping achievement. 

The primary mechanism through which we 
expect instructional spending to matter is the 
attraction of more highly qualified and trained 
teachers. Causality in this relation is somewhat 
difficult to establish, since schools with the 
most highly credentialed teachers naturally 
report higher instructional expenditures 
because such teachers typically earn higher 
salaries. At the same time, however, there 
remains strong reason and evidence to support 
the assertion that instructional expenditures 
and better school and classroom resources will 
attract more-experienced and qualified teach¬ 
ers. First, there is significant within-district 
migration of teachers in the United States. Our 
analysis of the 1994-95 Teacher Followup Survey 
component of the National Center for 
Education Statistics's Schools and Staffing Survey 
indicated that of the approximately 23 percent 
of teachers who moved from one school to 
another in the course of one year, half moved 
from one public school to another within the 
same district. Furthermore, our bivariate analy¬ 
ses of teachers' credentials in relation to 
schools' racial and class composition suggested 
that the most highly credentialed teachers are 
not randomly distributed within a district, but 
are concentrated in high-SES, white schools 
with, arguably, higher per-pupil expenditures.^ 
Such schools may be more attractive to teach¬ 
ers because of real or perceived differences in 
quality or more tangible classroom resources 
that are tied to instructional expenditures (e.g., 
computers, books, and the availability of 
teacher's aides). 

Spending on the maintenance of school 
buildings may also shape achievement through 
particular school-level mechanisms. Allocating 
more money to buildings should result in phys¬ 
ical conditions that are more conducive to 
learning. Kozol (1991) emphasized the role of 
physical squalor in affecting a child's sense of 
worth, but the role of physical conditions in 
shaping achievement is unclear. We suspect 


that leaky roofs, crumbling walls, and unsani¬ 
tary conditions are distractions from the learn¬ 
ing process and that better physical condi¬ 
tions—shaped by spending—lead to higher 
achievement. Research on the impact of school 
finance reform in New Jersey and Kentucky has 
noted that low-SES districts, in particular, give 
high priority to remodeling or replacing old, 
dilapidated schools when sufficient funding 
becomes available (Adams 1994; Firestone et 
al. 1994). However, few analyses have been 
able to model systematically the potential links 
among spending, physical conditions, and 
achievement. 

An additional possibility is that higher¬ 
spending schools are able to maintain a cli¬ 
mate that is characterized by a greater degree 
of order and consistency among the student 
body (e.g., students' attendance rates), with 
clear implications for students' capacity to 
learn through either of the previously noted 
spending functions. For instance, to the 
extent that instructional expenditures shape 
the climate of classrooms, curricula, and the 
quality of teachers, one may find a link 
between instructional spending and achieve¬ 
ment that is mediated by order and consis¬ 
tency among the student body itself. In this 
case, schools with higher instructional alloca¬ 
tions may have better student-attendance 
rates, which unquestionably affect teachers' 
capacity to instruct and guide students effec¬ 
tively, not to mention to shape teachers' abil¬ 
ity to maintain order in the classroom. In con¬ 
trast, lesser instructional investment in class¬ 
rooms may be a source of students' detach¬ 
ment, disengagement, and absence. 

Spending on building maintenance simi¬ 
larly may influence students' attendance and 
engagement by shaping the broader physical 
context of the school that students attend. 
One can envision a greater likelihood of stu¬ 
dents' disengagement when walls are crack¬ 
ing, roofs are leaking, heaters are not work¬ 
ing, and the school is generally not a com¬ 
fortable place in which to be—let alone learn. 
Qualitative accounts (e.g., Kozol 1991) have 
noted such disengagement, particularly in 
inner-city areas of the United States, yet such 
analyses have seldom modeled these process¬ 
es as a function of spending or in relation to 
achievement. 
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DATA AND MEASUREMENT 

The school-level data used in this analysis rep¬ 
resent 89 public elementary schools in the 
Columbus (Ohio) Public School District.^ 
Columbus, with a population of over 
700,000, is diverse in racial and class compo¬ 
sition and thus provides a local research set¬ 
ting in which findings are relatively generaliz- 
able to other urban areas of the United States. 
Others have studied neighborhood disadvan¬ 
tage and urban crime in Columbus for rea¬ 
sons of diversity and representativeness (Krivo 
and Peterson 1996). Of the more than 
65,000 students in the district, 57 percent are 
black and 39 percent are white, and only 
about 4 percent of the students are of other 
racial and ethnic backgrounds. 

We constructed our measures from four 
major sources. The first is the Ohio 
Department of Education's "school building 
report cards," which are brief statistical sum¬ 
maries of each school in the state, including 
the results of achievement tests, that are pub¬ 
lished and sent to parents each year. The sec¬ 
ond is the Ohio Department of Education's 
Education Management Information System 
(EMIS) building/school profiles, a rich source 
of data on spending and certain school attrib¬ 
utes. The third are data provided by the 
Columbus Public Schools Food Service 
Department on the social-class composition 
of the schools. Finally, we constructed a 
unique variable measuring the physical con¬ 
ditions of the schools from an analysis by an 
independent firm contracted by the district to 
evaluate each school (Planning Advocates, 
1997). This report—and the data on physical 
conditions it offers—nicely complements the 
data on spending, school resources, and 
achievement. Achievement outcomes were 
measured for the 1998-99 school year, and 
the independent variables were measured for 
the 1996-97 school year. Table 1 presents 
descriptions of the variables, ranges, means, 
and standard deviations. 

Dependent Variable 

The dependent variable, academic achieve¬ 
ment, was measured as the percentage of 
fourth graders in the school who passed the 


state proficiency test in five subject areas; 
reading, writing, math, science, and citizen¬ 
ship (see Table 1 for descriptions of the top¬ 
ics). As can be seen in Table 1, there is signif¬ 
icant achievement variation among schools 
within the district, in that pass rates on the 
various tests range from a few percentage 
points to 100 percent. Despite the limitations 
of these measures, which include the inability 
to model variation within schools or how well 
students performed relative to the pass/fail 
cutoff, these measures are useful. They rep¬ 
resent standardized tests within the district 
(and the state), the range of academic ques¬ 
tions and topics covered are considerable, 
and they are nicely suited to our analytic 
focus on school-level variations in both 
spending and achievement. Furthermore, the 
significant variation of these achievement 
indicators across schools, combined with 
nearly identical standard deviations, give us 
confidence in their validity and use in our 
school-level analysis. 

Spending 

Total per-pupil expenditure refers to the total 
annual amount per student spent on all func¬ 
tions combined, expressed in thousands of 
dollars.^ The range of 3.05 to 8.16 shows that 
there is indeed wide variation in spending 
across schools within the district. Instructional 
per-pupil expenditure measures the amount of 
money per student spent on actual classroom 
instruction. Again, there is wide variation 
across schools, as the range of 1.33 to 4.92 
indicates. Rather than rely on these common¬ 
ly used measures, which reflect federal, state, 
and local funds spent on all functions, we also 
used alternative measures that reflect local 
spending patterns for different functions. 

Adjusted instructional per-pupil expenditure 
is our indicator of instructional funds derived 
from local sources. Federal allocations for Title 
I of the Elementary and Secondary Education 
Act (ESEA) of 1965 to each school were 
obtained from the Columbus Public School 
District's published budget.'* The raw num¬ 
bers were divided by the number of students 
in the school to produce a per-pupil Title I fig¬ 
ure, which was then subtracted from the 
instructional per-pupil spending figure to 
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yield "adjusted" instructional spending. 
Adjusted instructional per-pupil expenditure 
ranges from 1.05 to 4.81, indicating that the 
expenditure of local funds varies considerably 
by school.5 Operations and maintenance per- 
pupil expenditure refers to the amount spent 
on operating and maintaining the school 
building. The range of .47 to 1.45 shows that 
schools vary considerably by how much is 
spent per pupil on this function as well. 
National studies typically implement a cost- 
of-education index to control for regional dif¬ 
ferences; however, since we focused on 
schools within a single district, no such con¬ 
trol was necessary. 

Class and Racial Composition 

The Columbus Public Schools Food Service 
Department provided data on the percentage of 
students who are eligible for free or reduced-price 
lunches. We used this measure, reflecting the 
class composition of the student body, as a 
proxy for school SES. Its range of 26 percent to 
99 percent and mean of 66.47 indicate that, 
overall, the schools in the district have relative¬ 
ly high percentages of poor students, although 
there is considerable social-class variation. The 
range of percentage nonwhite (8.8 percent to 
99.7 percent, reported by EMIS) indicates 
notable racial segregation within the district. 

Potential School-level Mediators 

We also included several variables that may 
mediate the spending effects, noted previ¬ 
ously, in the analyses. Physical condition of the 
school was constructed from the district 
report, which included ratings of each school 
on a number of dimensions, ranging from 0 
to 100. In creating a scale indicator from 
these ratings, we focused on the attributes 
and environmental factors that are most 
immediate to the everyday experiences of 
staff and students (see Table 2): adequacy, 
safety, healthfulness, and appearance (com¬ 
bined and divided by 4).* Along with an 
alpha of .89, the correlations reported in 
Table 2 speak to the reliability of this scale. 
Given the range of 38.75 to 82.25, it is clear 
that there is considerable variation in school 
conditions within the district.^ 


Order/consistency was measured by the 
student attendance rate, with higher rates 
representing a higher degree of order and 
consistency in the school; these rates range 
from 87.8 to 96.7 with a mean of 93.39. 
Teachers' education refers to the percentage of 
teachers in the school with at least a master's 
degree. Again, there is considerable variation, 
with a range of 6.3 percent to 83.3 percent of 
teachers holding at least a master's degree. 


ANALYTIC STRATEGY AND 
RESULTS 

The analysis proceeds in two steps. First, we 
disentangle local and federal spending pat¬ 
terns and examine their associations with 
school racial and class composition. We 
expect that local discretionary spending may 
reproduce local stratification arrangements, 
for a variety of reasons discussed earlier. These 
findings, although not rigorous in a method¬ 
ological sense, are important because they 
highlight that unequal spending may be fos¬ 
tered as much within districts as between dis¬ 
tricts. 

In the second part of the analyses, we 
focus on the link between spending variation 
and achievement within the district, relying 
on ordinary least-squares (OLS) regression.^ 
We then turn specifically to achievement. The 
first equations of the achievement models 
introduce local spending measures and their 
effects on the five achievement outcomes, 
with a second model introducing the poten¬ 
tial school-level mediators. Reductions in 
spending effects, once school-level mediators 
are introduced, help address our concern 
about how and why spending may matter. 
Because of high levels of collinearity between 
racial and class composition and our local 
spending and other school-level predictors, 
racial and class composition could not be 
included in these achievement models. We 
address this limitation in two important ways. 

First, we estimate parallel models (presented 
in the appendix) in which we regress the five 
achievement outcomes on total per-pupil 
expenditure while controlling for school racial 
and class composition. Collinearity with racial 
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and class composition is not a problem in these 
models. The consistency of spending effects in 
the appendix, relative to those reported in the 
text, highlights the robustness of our findings 
and generates greater confidence in our con¬ 
clusions. Second, all achievement models con¬ 
trol for subject-specific school achievement 
three years prior to the measurement of the 
dependent variable. This rigorous modeling 
strategy allows us to isolate spending effects 
temporally. It also bolsters our confidence that 
the spending effects we find are not a function 
of unmeasured individual student attributes 
(for which no data are available) or composi¬ 
tional disadvantages, both of which should be 
captured in the prior achievement measure. 
Throughout, we also account for potential 
effects of crowding by controlling for the ratio 
of square feet per student. Initial models also 
included average class size, but this measure 
was excluded from the final models because of 
its limited range of 14 to 25.7 and the fact that 
it did not have a significant impact on achieve¬ 
ment in any of the regression analyses. 

Variation in Spending and Raciai 
and Ciass Composition 

Is variation in spending within the district 
linked to patterns of racial and class stratifica¬ 
tion? In short, the answer is yes. Table 3 pre¬ 
sents bivariate correlations between racial 
and class composition and all the spending 
measures. The correlations illustrate the 
importance of our operational decision to 
extract Title I allocations from the instruction¬ 
al per-pupil spending measure. 


District-level analyses of inequality in school 
funding have typically found that economical¬ 
ly disadvantaged districts spend less per stu¬ 
dent than do wealthier districts (Kozol 1991). 
Our analysis asks whether this pattern holds 
within a district—that is, whether schools with 
higher percentages of students who are racial 
minorities and eligible for free or reduced- 
price lunches have fewer resources than do 
schools with more white and economically 
advantaged students. There were no statisti¬ 
cally significant bivariate correlations between 
racial and class composition and either total 
per-pupil expenditure or instructional per- 
pupil expenditure. Once Title I money is 
extracted from the instructional spending fig¬ 
ure, however, significant negative correlations 
between adjusted instructional per-pupil 
expenditure and percentage who are eligible 
for free or reduced-price lunches (r= -.310, p 

< .01) and percentage nonwhite (r = -.170, p 

< .10) are apparent. In addition, the percent¬ 
age who are eligible for free or reduced-price 
lunches is negatively correlated with opera¬ 
tions and maintenance per-pupil expenditure 
(r= -.368, p< .001). 

Figures 1 and 2 illustrate these patterns 
graphically. Average spending figures were 
calculated for schools with low, medium, and 
high proportions of poor and minority stu- 
dents.9 The gray bars in the figures show the 
variations by class composition; note that the 
bars consistently become shorter from left to 
right. Schools with the lowest proportions of 
poor students spend $790 more of local 
instructional funds per pupil than do schools 
with high proportions of poor students. 


Table 3. Zero-order Correlations between Racial and Class Composition and Spending Measures 


Percentage Eligible for Free or 

Reduced-price Lunches Percentage Nonwhite 


All Sources 


Total per-pupil expenditure 

-.085 

-.035 

Instructional per-pupil expenditure 

.043 

.028 

Local Sources 

Adjusted instructional per-pupil expenditure 

-.310** 

-.170-t 

Operations/maintenance per-pupil expenditure 

-.368*** 

-.061 

Federal Title 1 Allocation per Pupil 

949 *** 

531*** 


+ p < .10, * p < .05, ** p < .01, *** p < .001 (one-tailed tests). 
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Figure 1. Adjusted Instructional Per-pupil Expenditure (PPE) by Degree of Poverty and Minority 
Concentration 
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Figure 2. Operations/Maintenance Per-pupil Expenditure (PPE) by Degree of Poverty and Minority 
Concentration 
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Figure 3. State/Local and Federal Title 1 Funds as a Percentage of Total Per-pupil Expenditure (PPE) by 
Degree of Poverty and Minority Concentration 
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Although a gap of $790 per student may not 
seem large, consider that the average high- 
poverty school in this district has 383 stu¬ 
dents and thus that, somehow, the district is 
investing $302,570 less per year in instruction 
at the average high-poverty school than at a 
low-poverty school of the same size. We 
therefore consider this gap to be educational¬ 
ly meaningful, given what an extra $300,000 
could buy for a school. The class disparity in 
operations and maintenance spending is 
$290 per student. The black bars in Figures 1 
and 2 show the variations by racial composi¬ 
tion, which are not as pronounced as are the 
class disparities. Nonetheless, $277 more per 
pupil of local instructional dollars are spent in 
schools with low proportions of minority stu¬ 
dents than in those with the highest propor- 
tions.io These findings provide evidence of a 
local dynamic through which fewer local 
financial resources are allocated to schools 
with higher proportions of poor and minority 
students. 

Figure 3 further illustrates this point by 
breaking down the total per-pupil expendi¬ 
ture into two components: adjusted instruc¬ 
tional per-pupil expenditure and Title I money 
per pupil. It shows that the percentage of 
total spending coming from local sources 
declines as both poverty and minority con¬ 
centration increase, as the lighter portions of 
the bars become shorter from left to right. The 
correlations in Table 2 between Title I alloca¬ 
tion and racial and class composition (r= .531 
and .949, respectively; p< .001), as well as the 
fact that the darker portions of the bars in 
Figure 3 become larger from left to right, sug¬ 
gest that federal dollars do reach their intend¬ 
ed destination. If the lighter portions of the 
bars lined up, it would suggest an equal distri¬ 
bution of resources locally, allowing the Title I 
money to boost disadvantaged schools to 
higher levels of total per-student spending. 
Given the unequal distribution of local 
resources, however, the federal funds are not 
able to bring the disadvantaged schools up to 
the level of total per-student spending found 
in disproportionately white and higher-SES 
schools. Title I money, in other words, does 
not make up for existing local inequality in the 
allocation of resources. 

The patterns reported here are consistent 


with those found in early work that linked 
variation in within-district spending to the 
racial and class composition of schools (Owen 
1972, 1974; Sexton 1961) and that demon¬ 
strated that higher-SES schools receive more 
funding from local sources (Andrew and 
Coettel 1972). The presence of these patterns 
in our data illustrates the persistence of edu¬ 
cational inequality at the local level—a pat¬ 
tern that has continued for a number of 
decades and raises questions about the local 
control of education. It seems as though, at 
least in this district, local control means sepa¬ 
rate and unequal. That is, local control allows 
for the persistence of a degree of segregation 
by race and class and for the unequal distrib¬ 
ution of local resources on the basis of the 
racial and class composition of the schools. 

Consequences for Achievement 

Does this variation in local spending have an 
impact on potentially influential attributes of 
schools? We address this question by regress¬ 
ing our potential school-level mediators on 
the local spending measures, controlling for 
school crowdedness (see Table 4). Clearly, 
schools' physical conditions improve as more 
money is spent on operations and mainte¬ 
nance (b = 22.080, p < .001), consistent with 
our earlier prediction. The degree of 
order/consistency in the schools also increas¬ 
es as more resources are invested, both in 
terms of local instructional spending (b = 
.764, p < .05) and operations/maintenance 
spending (b = 4.544; p < .001). This finding 
is also consistent with our earlier prediction 
that the investment of resources will foster 
higher student attendance rates (and, likely, 
greater continuity and order in the learning 
process). Notably, both forms of spending 
matter in this regard. This finding suggests 
that investments in both classrooms and 
schools more generally matter for students' 
engagement. 

The quality of teachers also appears to be 
influenced by both spending measures. As 
adjusted instructional per-pupil spending 
increases, so does the percentage of teachers 
with at least master's degrees (fa = 4.626, p < 
.10). Although this association may be some¬ 
what reciprocal, since higher salaries for 
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Table 4. Unstandardized OLS Estimates of School-level Mediators on Spending Measures 



Physical 

Condition 

Order/ 

Consistency 

Teachers' 

Education 

Adjusted instructional per-pupil expenditure 
Operations/maintenance per-pupil expenditure 
Square feet per student 

1.399 

22.080*** 

-.134*** 

.764* 

4.544*** 

-.033*** 

4.626+ 

24.803** 

-.105+ 

Constant 

51.529 

90.915 

12.113 

Adjusted 

.250*** 

.284*** 

.094** 


+ p < .10, * p < .05, ** p < .01 ,*** p < .001 (one-tailed tests). 


teachers with master's degrees result in high¬ 
er instructional spending, we suspect that 
teachers' migration to schools with greater 
instructional resources and more well-to-do 
student bodies is also an underlying process 
(see note 1). Notably, schools that spend 
more on operations and maintenance also 
have higher proportions of teachers with at 
least master's degrees (b = 24.803, p < .01). 
Not only are such schools likely to be in bet¬ 
ter physical condition, but they are in "bet¬ 
ter" neighborhoods—a potential magnet for 
teachers with seniority, credentials, and thus 
the potential for mobility within the district. 

What are the consequences of unequal 
spending for achievement? Table 5 models 
the five achievement outcomes as a function 
of spending and school-level mediators. 
Equation 1 tests for the overall effects of the 
two spending variables. Equation 2 adds the 
potential school-level mediators, testing for 
reductions in spending effects that will help 
us address how and why spending matters. 
We control for prior achievement and the 
degree of crowdedness in all models, thus 
temporally isolating spending effects and 
controlling for possible background and com¬ 
positional disparities. 

These analyses reveal two clear patterns. 
First, schools that spend more exhibit higher 
levels of academic achievement. Both spend¬ 
ing measures have a positive effect on 
achievement in Equations 1 and 2 across all 
outcomes. A $1,000 increase in local instruc¬ 
tional spending per student leads to from 
about 6 percent to about 10 percent more 
students passing the proficiency tests. (The 
exception is writing achievement, for which 
the spending effect fails to reach statistical 
significance in Equation 2—a finding we 


interpret later.) To illustrate the magnitude of 
these effects, consider that the range of local 
instructional spending is nearly $4,000 per 
student. Thus, if the lowest-spending schools 
were locally funded at the level of the high¬ 
est-spending school, the percentage of stu¬ 
dents passing the tests could increase 24 per¬ 
cent to 40 percent, depending on the test. 
The strength and consistency of the link 
between spending and achievement are fur¬ 
ther explored in the appendix. In these analy¬ 
ses, we replicate the first model but replace 
the two local-spending measures with total 
per-pupil expenditure while controlling for 
school racial and class composition. The 
effect of total per-pupil expenditure is some¬ 
what weaker than the effects of the local 
spending measures, but is nevertheless con¬ 
sistent and remains significant even with con¬ 
trols for racial and class composition. 

In Table 5, the effects of both spending 
variables are partially or completely mediated 
with the inclusion of school-level mediators in 
Equation 2. Declines in the effects of spend¬ 
ing when physical condition, order/consisten¬ 
cy, and teachers' education are included sug¬ 
gest that spending matters partially through 
these mechanisms. On the basis of the link¬ 
ages reported in Table 4, it is no surprise that 
operations/maintenance per-pupil expendi¬ 
ture loses any significant effect it may have 
exerted in Equation 1. The conclusion is that 
spending on school maintenance does not 
directly affect achievement; rather, such 
spending matters through its effects on a 
school's physical condition, order/consisten¬ 
cy, and the quality of teachers. 

The effect of adjusted instructional per- 
pupil expenditure also declines in Equation 2 
for each of the five achievement outcomes. 
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Although we predicted that such spending 
would matter partially through teachers' edu¬ 
cation, teachers' education fails to reach sta¬ 
tistical significance in these models. It makes 
sense, then, that the effect of instructional 
spending declines less dramatically relative to 
the declines in operations/maintenance 
spending, especially given the patterns 
reported in Table 4.^1 

With regard to the mediators, better phys¬ 
ical conditions and a higher degree of 
order/consistency both promote achieve¬ 
ment in all measured subject areas. Although 
the effect of physical condition is moderate— 
a 10-point increase on the scale would lead to 
about 6 percent more students passing the 
reading test, for example—the range of the 
physical condition scale (38.75 to 82.25) indi¬ 
cates that every school is at least almost 20 
points away from a perfect rating of adequa¬ 
cy, safety, healthfulness, and appearance. In 
other words, there is plenty of room for 
improving the conditions of the school build¬ 
ings, which Firestone et al. (1994) and Adams 
(1994) found to be a high priority for low-SES 
districts that received increased funding 
because of school finance reform in New 
jersey and Kentucky. Our findings suggest 
that such improvements promote higher 
achievement. A higher degree of order/con¬ 
sistency in the learning environment also pro¬ 
motes achievement, since a 1 percent 
increase in the student attendance rate results 
in about 3 percent more students passing the 
proficiency tests. 


CONCLUSION 

This study has addressed the disparities in 
spending within a large, urban school district, 
their associations with racial and class com¬ 
position, and the consequences of such pat¬ 
terns for school attributes and achievement. 
This focus is unique, since most analyses of 
spending have tended to rely on and be con¬ 
strained by district-level data. Our analyses of 
89 elementary schools highlight the impor¬ 
tance of local dynamics. Specifically, inequali¬ 
ty in spending appears to correspond to the 
racial and class composition of schools. 
Schools with the highest proportions of poor 


students are particularly disadvantaged, while 
race is somewhat less salient. This inequality 
appears to be a result of an allocation dynam¬ 
ic through which fewer local dollars land in 
high-poverty schools, weakening the intend¬ 
ed compensatory effect of federal Title I 
funds. Furthermore, we found that higher 
spending promotes achievement through 
particular school resources. Instructional 
spending from local sources and opera¬ 
tions/maintenance spending both promote 
achievement through the school's physical 
condition and the degree of order/consisten¬ 
cy in the learning environment.''2 

Evidence of inequality in within-district 
spending reveals a problem that goes beyond 
the notion that the reliance on local property 
taxes to fund schools generates unequal 
spending. The disparities in spending report¬ 
ed here are substantial and educationally 
meaningful. Although unequal spending 
within districts has received comparatively lit¬ 
tle attention in legal cases and the sociology 
and education literatures, such disparities 
clearly warrant more attention. Future 
research should thus continue this line of 
inquiry and press the fundamental and socio¬ 
logical question of why. 

For research on within-district inequality to 
mature, school-level data must become more 
widely available and more easily accessible. 
Picus (1997:319) reported that there is a 
"tremendous diversity in reporting systems 
across districts within and across states." The 
collection of uniform school-level expendi¬ 
tures and other measures by districts and/or 
states will allow for further exploration of 
within-district allocation dynamics, such as 
those found in this study. We also suspect that 
local historical and qualitative analyses will be 
especially informative, given their ability to 
tap into and delineate micropolitical dynam¬ 
ics pertaining to school boards' decisions; 
teachers' migration patterns; and, ultimately, 
how spending affects students on a concrete, 
day-to-day level. Together, such strategies 
will allow researchers to test our suspicion 
that the patterns we uncovered are more the 
rule than the exception. 

The analysis of the link between spending 
and achievement at the school level is in its 
infancy, although such studies will undoubt- 
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ediy become more common as more data 
become available. It is our hope, for example, 
that future national surveys will be able to 
record school-level measures of expenditures 
and other attributes to complement their for¬ 
midable measurement of student-level char¬ 
acteristics. The inclusion of school-level 
spending measures in nationally representa¬ 
tive surveys, such as the National Education 
Longitudinal Study and the Early Childhood 
Longitudinal Study-Kindergarten Cohort, for 
example, would significantly improve 
researchers' ability to explore the mecha¬ 
nisms through which spending promotes 
achievement. 

Beyond informing future research, our 
analyses and findings also speak to more gen¬ 
eral stratification and political accounts of 
inequality, group disparity, and opportunity. 
Indeed, the allocation of local resources by 
school boards is a political process, typically 
driven by elected and appointed officials. 
Relevant action may be formal and procedur¬ 
al or more informal. The published informa¬ 
tion for this district indicates that schools sub¬ 
mit budget requests that must be approved 
at several levels as part of the budgetary 
process. It is possible that the potential dis¬ 
cretion in funding these requests may advan¬ 
tage higher-SES schools because of (1) con¬ 
scious decisions by local leaders that are race- 
and class discriminatory; (2) the likelihood 
that higher-SES parents have more influence 
on local political entities, such as the school 
board; and (3) the likelihood that higher-SES 
schools are more bureaucratically and politi¬ 
cally coordinated when it comes to writing 
and submitting such proposals. 

The racial and class composition of 
schools, which is associated with educational 
resources, is also shaped by political decision 
making to some degree. The Columbus 
Public School District, for instance, systemati¬ 
cally ended its policy of busing to achieve 
racial integration after the 1995-96 school 
year. Local newspaper accounts discussed the 
"return to the concept of neighborhood 
schools" and how this process has con¬ 
tributed to the emergence of a "new segre¬ 
gation" (Bush 2000b). Although this situation 
is certainly relevant to racial and class stratifi¬ 
cation and the distribution of resources in 


Columbus specifically, it is a larger, national 
pattern—a "quiet reversal of Brown v. Board of 
Education" (Orfield et al. 1996) that has impli¬ 
cations for disparities in spending and 
achievement between and within many 
urban districts throughout the United States. 


NOTES 

1. In the district we analyze here, for 
instance, the correlation between the per¬ 
centage of teachers with master's degrees 
and the percentage of students who receive 
free or reduced-price lunches is r = -.379 (p < 
.001). The correlation with percentage non¬ 
white is r = -.252 (p < .05). This finding sug¬ 
gests to us that to the extent that there is 
within-district migration of teachers, particu¬ 
larly those with seniority and higher creden¬ 
tials, it will be toward more affluent schools. 

2. Two schools were excluded from our 
analyses because of missing and/or question¬ 
able data on one or more measures. 

3. All spending variables used in the analy¬ 
ses are measured in thousands of dollars. 

4. Title I of the ESEA extended federal 
financial support of education to the elemen¬ 
tary level, with the specific goal of enhancing 
the educational opportunities of economical¬ 
ly disadvantaged students. For a summary of 
Title I, see Spraggins (1968). 

5. We subtracted Title I money from 
instructional per-pupil expenditure because 
such federal funds specifically target pro¬ 
grams that are consistent with instruction, as 
opposed to other spending functions. Others 
have used a similar measure of instructional 
spending (see Owens and Maiden 1999; 
Unnever et al. 2000). The flow of Title I funds 
to instruction suggests that operations and 
maintenance per-pupil expenditure is a mea¬ 
sure of spending from more local sources. 

6. The measures excluded from the scale 
are accessibility, flexibility, efficiency, and 
expansibility. The accessibility rating is a func¬ 
tion of how close to most of the student body 
the school is located and how easily the build¬ 
ing can be accessed both in terms of the 
roads and the building's features that affect 
its accessibility. The flexibility rating refers to 
how well suited the building is to internal 
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changes. The efficiency rating is a reflection 
of the degree to which the building is able to 
conserve energy. The expansibility rating indi¬ 
cates how well suited the building is for 
enlargement. 

7. This variation is likely to be a function of 
the age of the buildings. The oldest schools 
were constructed in 1874, 10 schools were 
built before 1900, and one-fourth of them 
were built before 1925. 

8. Since we are primarily interested in the 
effects of spending and general patterns of 
mediation, our analyses use OLS regression 
with the inclusion of mediators simultaneous¬ 
ly. Future research may more systematically 
explore the specific contribution of mediators 
using path analysis/structural equation mod¬ 
eling. 

9. The low, medium, and high categories 
were created such that low refers to schools 
with 33 percent or less of their students 
receiving free or reduced-price lunches, medi¬ 
um represents schools with 34 percent to 66 
percent of their students on free or reduced- 
price lunches, and high represents schools 
with 67 percent or more of their students on 
free or reduced-price lunches. For minority 
concentration, the categories represent the 
same percentage groupings of students who 
are nonwhite. 

10. In Figures 1 and 2, comparisons of 
means for low-poverty schools to medium- 
and high-poverty schools are statistically sig¬ 
nificant at the .05 level. In Figure 1, compar¬ 
isons of means for schools with low and high 
minority concentrations are significant at .05. 
In Figure 2, comparisons of means for racial 
composition are not significant. 

11. One piece of evidence suggests that 
instructional spending matters partially 
through teachers' education. Instructional 
spending loses statistical significance in 
Equation 2 for writing, when the effect of 
teachers' education is the strongest and the 
increase in the adjusted from Equation 1 to 
Equation 2 is the largest. Separate models 
including only one mediator at a time 
revealed that only in the case of writing 
achievement did the effect of teachers' edu¬ 
cation reach statistical significance. We thus 
suspect that teachers' education is especially 
mediating the effect of instructional spending 


in Equation 2 for writing and that the positive 
effects of order/consistency mediate the 
effect of instructional spending across the 
board. 

12. Our analyses of the effects of spending 
are, arguably, a conservative test, given that pri¬ 
vately contributed money (e.g., fund-raisers, 
PTA) are typically not calculated or reported in 
budgetary or per-pupil spending figures. 
Indeed, a local newspaper account reported 
that one school spent almost $70,000 in pri¬ 
vately contributed money in 1999, while 
another raised only $200 to $500 per year 
(Bush 2000a). In addition, the district does not 
track private donations of material goods, such 
as computers and books (Lane and Bush 2000). 
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APPENDIX 


Unstandardized OL5 Estimates of Achievement on Total Per-pupil Expenditure 
and Measures of Student Body Composition 



Reading 

Writing 

Math 

Science 

Citizenship 

Total per-pupil expenditure 

5.301** 

3.565-r 

7.038** 

5.706** 

6.201** 

Percentage eligible for free or 
reduced-price lunch 

-.583*** 

-.456*** 

-.369*** 

-.555*** 

-.550*** 

Percentage nonwhite 

-.153** 

-.145* 

-.112* 

-.134* 

-.133* 

Prior achievement 

.031 

.224* 

.403** 

.066 

.141 

Square feet per student 

.010 

-.060 

-.083 

-.032 

-.111 + 

Constant 

55.232 

69.186 

19.566 

45.098 

64.281 

Adjusted 

.624*** 

.511*** 

.589*** 

.596*** 

.595*** 


+ p < .10; * p < .05; ** p < .01; *** p < .001 (one-tailed tests). 
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